of AmI. Sci.. Brookhaven National-Lab.. Upton. NY 11973) Materials based on the compound Nd,Fe,,B offer some of the best permanent magnet properties to date. A great deal of research activity is currently focused on enhancing the coercivity and energy product of the material through a variety of dopant elements and processing routes. Since the macroscopic magnetic properties are closely related to microstructural features and their interactions with domain walls, techniques which are capable of resolving magnetic features on the nanometer scale are needed to characterize these materials. Electron holography employing a field-free "Lorentz" lens can provide direct imaging of magnetic induction with better than 3nm point resolution, reasonable accuracy and high signal-tonoise. Using this technique, domain wall width for a 180" wall in a Nbdoped sintered sample is measured to be no greater than 7.5 nm. Induction profiles near 90" walls and induction maps near singularities in hot-press samples will also be shown. (See Figure) Thermal annealing of the hot pressed samples resulted in domain wall movement and evidence for pinning at a structural defect. It has been proposed by some authors that the crystalline electric field coefficient A i of RE2Fe14B changes significanly in the range 0-300K. with a corresponding change in the magnetocrystalline anisotropy. In order to clarify the problem a '39La nuclear magnetic resonance study of La2Fe14B at 4.2K. 77K and 293K has been undertaken. Zero field spin echo spectra were measured on a polycrystalline powder sample. The spectra consist of two well resolved septets ( '39La nuclear spin equals 7/2) attributed to the rare earth sites 4(g) and 4(f). The hyperfine fields derived from central line frequencies decrease from 36.3T (central frequency 218.3MHz) at 4.2K to 31.3T (I88.OMHz) at 2933 for the 4(g) and from 44.4T (266.8MHz) at 4.2K to 38.2T (229.6MHz) at 293K for the 4 0 site. As the electronic configuration of lantanum is 4P. it bears a vanishing magnetic moment.
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Thus, the change of hyperfine fields reflects a decrease of the magnetic moments of neighbouring Fe atoms with increasing temperature. The quadrupole splittings (line separations) of the septets change very slightly from 4.20MHz at 4.2K to 4.22MHz at 293K for the 4(g) site and from 2.00MHz at 4.2K to 1.93MHz at 293K for the 4(fJ site. Since the 4f electron contribution to the electric field gradient at nucleus vanishes for lanthanum. the quadrupole splittings are directly proportional to the "lattice" electric field gradient produced mainly by a nonspherical distribution of valence electrons of the parent atom.' Assuming an approximate proportionality between the lattice electric field gradient and the crystalline electric field coefficient A: as obtained in.' the change of A20 between 4.2K and ambient temperature is found to be less than 3%. Sintered Nd-Fe-B magnets were coated by pulse Nickel plating at different plating conditions. Optimal pulse plating condition was established (Current density = 1 Ndm' with To, and Toff ratio = l:2). In order to make comparison, magnets with similar Nickel coating thickness plated by DC were also prepared. The corrosion resistance of the coated magnets was evaluated by i) Normal Salt Spray Test (5% NaCI, 35°C) and ii) potentiodynamic polarization (3.5% NaCI). It was found that the corrosion resistance of the pulse Nickel plates magnet was significantly improved as compared to that of conventional DC plates ones, with negligible deterioration in magnetism. The microstructure of the coating was examined by optical microscopy and SEM. It was found that the porosity was much lower in pulse-plated layer as compared with that of DC plates ones.
Higher adhesive strength and less internal stress were also achieved in pulse-plated layer Previously, authors developed a novel linear actuator with flat-ring-shaped magnets and applied it to a pump.' In this paper, output power of the actuator and the efficiency of the pump were obtained by experiments. A pair of flat-ring-shaped Nd-Fe-B magnets having N and S poles on the surface are put on the same axis and facing each other (Fig. 1) . By rotating one of the ring magnets in the direction of its circumference, a rotational magnetic field in the direction of the axis occurs and makes a reciprocating force on the other magnet. When this magnet is restricted to linear motion along the axis, the mechanical power driving the rotating magnet is transferred to the linear motion power. A pump was made with this mechanism (Fig. 2) . The efficiency of the pump was experimentally obtained, where water pressure difference between the intake and the outlet had been changed (Fig. 3) . As a result, the efficiency attained to more than 30%. More than a half of the output power is supposed to be transformed to the fluid and mechanical losses of the pump, because the actuator itself has no iron loss and a negligible eddy current loss, i.e. the efficiency of the actuator is very high. 
